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Introduction and Setting

Purpose and Objectives

This study was performed to address the possibility of cancer risk from construction-related diesel air
emissions. The project is proposed age-restricted (55+) community and involves the reconfiguration of the
existing golf course, as such, would not be a source of operational toxic air contaminants (TACs).

The objectives of the study include:

m discussion of cancer risk thresholds of significance
m analysis of the cancer risk from construction diesel emissions
m recommendations for mitigation measures

The City of Camarillo is the lead agency in accordance with the California Environmental Quality Act
authorizing legislation. Although this health risk assessment is a technical report, every effort has been
made to write the report clearly and concisely. To assist the reader with terms unique to air quality/health
risk, a definition of terms has been provided in Appendix A.

Project Location

The proposed project is located at 791 Camarillo Springs Road, within the City of Camarillo, California. A
vicinity map showing the project location is provided on Figure 1.

Project Description

The Camarillo Springs Project provides for the development of 23.51 acres of active senior residential
homes, a 7.6-acre Community Park which would include a dog park, passive recreation area, walking trails
and open space corridors, ~141 acres of reconfigured 12-hole golf course. The project will also revitalize the
Clubhouse and grounds. Figure 2 illustrates the site plan.

Sensitive Receptors in Project Vicinity

Those who are sensitive to air pollution include children, the elderly, and persons with preexisting
respiratory or cardiovascular illness. For purposes of CEQA, the Ventura County Air Pollution Control District
(VCAPCD) defines a sensitive receptor as a land use where such people are likely to reside or spend a
substantial amount of time include residences, schools, playgrounds, day care centers, job sites, retirement
homes, convalescent homes, and hospitals.

Several sensitive land use areas are present surrounding the project site, including; existing residential
dwelling units to the south and to the east of the project site.

Executive Summary of Findings

The analysis shows that without any mitigation beyond the use of construction equipment with Tier 3
engines already called for in the Air Quality analysis, infant receptors (0-2 years) closest to project boundary
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(construction footprint) would experience the highest levels of construction-related diesel emissions,
resulting in a cancer risk of 23.26 in a million; however, with incorporation of mitigation measure, MM —1,
that requires construction equipment have Tier 3 engines with diesel oxidation catalysts and level 3 diesel
particulate filters that meet the latest CARB best available control technology, none of the nearby, sensitive
receptors would be exposed to elevated cancer risk from construction-related diesel emissions in excess of
10 in a million.
Asthepr oj ect ' s -relatedncanderrrisk cah e anitigated down to less than 10 in a million with
implementation of MM - 1, it is concluded that the closest receptors will not be impacted by construction-
related TAC emissions. Impacts are less than significant with mitigation.

The construction health risk impacts for non-cancer related impacts are less than 1.0; therefore, they are
also considered to be less significant.
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Il. Pollutants

Pollutants are generally classified as either criteria pollutants or non-criteria pollutants. Federal ambient air
quality standards have been established for criteria pollutants, whereas no ambient standards have been
established for non-criteria pollutants. For some criteria pollutants, separate standards have been set for different
periods. Most standards have been set to protect public health. For some pollutants, standards have been based
on other values (such as protection of crops, protection of materials, or avoidance of nuisance conditions). A
summary of federal and state ambient air quality standards is provided in the Regulatory Framework section. As
this analysis does not analyze the impact from criteria pollutants, rather it focuses on the health risk from diesel
particulate matter (DPM) emissions. DPM is considered a toxic air contaminant.

1. Toxic Air Contaminants

A toxic air contaminant (TAC) is defined as an air pollutant which may cause or contribute to an increase in
mortality or serious illness, or which may pose a hazard to human health. To address health risks associated
with TAC emissions, the ARB has adopted an aggressive risk reduction plan to achieve reductions in health
risks associated with TAC emissions (ARB 2000). TACs are usually present in minute quantities in the
ambient air. However, their high toxicity or health risk may pose a threat to public health even at very low
concentrations. For those TACs that may cause cancer, there is no concentration that does not present
some risk. In other words, there is no threshold level below which adverse health impacts are not expected
to occur. This contrasts with the criteria pollutants for which acceptable levels of exposure can be
determined and for which the State and federal governments have set ambient air quality standards. The
majority of the estimated health risk from TACs can be attributed to a relatively few compounds, the most
important being PM from diesel-fueled engines and DPM. In addition to DPM, benzene and 1,3-butadiene
are also significant contributors to overall ambient public health risk in California.

The majority of DPM is small enough to be inhaled into the lungs. Most inhaled particles are subsequently
exhaled, but some deposit on the lung surface. Although particles the size of DPM can deposit throughout
the lung, the largest fraction deposits in the deepest regions of the lungs where the lung is most susceptible
to injury.

In 1998, the California Air Resources Board (CARB) identified DPM as a toxic air contaminant based on
published evidence of a relationship between diesel exhaust exposure and lung cancer and other adverse
health effects. In 2012, additional studies on the cancer-causing potential of diesel exhaust published since
CARB’ s determination | ed the I nternational Agenc
Health Organization)tolis t di e s e | engine exhaust as “carcinoge
primarily on evidence from occupational studies that show a link between exposure to DPM and lung cancer

induction, as well as death from lung cancer.

Both VCAPCD and ARB have monitoring networks in Ventura County that measure ambient concentrations
of certain TACs that are associated with important health-related effects, and are present in appreciable
concentrations in the SCAB. The VCAPCD uses this information to determine health risks for a particular
area. The ARB publishes annual Statewide, air basin, and location-specific summaries of the concentration
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levels of several TACs and their resulting cancer risks!. The most recent summary is the ARB Air Quality
Almanac for 2013. The Almanac presents the relevant concentration and cancer risk data for the ten TACs
that pose the most substantial health risk in California based on available data. These TACs are:
acetaldehyde, benzene, 1,3-butadiene, carbon tetrachloride, hexavalent chromium, para-dichlorobenzene,
formaldehyde, methylene chloride, and perchloroethylene. DPM is not directly measured but is indirectly
estimated based on fine particulate matter measurements and special studies on the chemical speciation
of ambient fine particulate data along with receptor modeling techniques. ARB estimates that 78 percent
of the known statewide cancer risks are from these top 10 outdoor air toxics in addition to DPM.

Diesel engines emit a complex mixture of pollutants, including very small carbon particles, or "soot" coated
with numerous organic compounds, known as diesel particulate matter (DPM). Diesel exhaust also contains
more than 40 cancer-causing substances, most of which are readily adsorbed onto the soot particles. In
1998, California identified DPM as a toxic air contaminant (TAC) based on its potential to cause cancer. Other
agencies, such as the National Toxicology Program, the U.S. Environmental Protection Agency and the
National Institute of Occupational Safety and Health, concluded that exposure to diesel exhaust likely causes

cancer. The mo s t recent assessment ( 2 01 2ajionak a me
Agency for Research on Cancer (1 ARC) . | ARC’ s ext
engine exhaust is “carcinogenic to humans,” ther

earlier TAC determination.

Diesel engine emissions are believed to be responsible for about 70% of California's estimated known cancer
risk attributable to toxic air contaminants. Also, DPM comprises about 8% of outdoor fine particulate matter
(PM2.5), which is a known health hazard. As a significant fraction of PM2.5, DPM contributes to numerous
health impacts that have been attributed to particulate matter exposure, including increased hospital
admissions, particularly for heart disease, but also for respiratory illnesses, and even premature death. ARB
estimates that DPM contributes to approximately 1,400 (95% confidence interval: 1,100-1,800) premature
deaths from cardiovascular disease annually in California. Additionally, exposure to diesel exhaust may
contribute to the onset of new allergies; a clinical study of human subjects has shown that diesel exhaust
particles, in combination with potential allergens, may actually be able to produce new allergies that did
not exist previously.

Several factors exacerbate the health risks of diesel PM exposure:
e Diesel PM is often emitted close to people so high exposures occur
e Diesel PM is in a size range that readily deposits in the lung
e Diesel PM contains compounds known to damage DNA and cause cancer

Additionally, diesel PM pollution can affect the environment:

o Diesel PM causes visibility reduction
e Diesel black carbon (soot) is a potent contributor to global warming

1 Cancer risk is expressed as a probability of an individual out of a population of one million contracting cancer via a continuous exposure
to TACs over a 30-year lifetime.
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2.

Asbestos

Asbestos is listed as a TAC by the ARB and as a Hazardous Air Pollutant by the EPA. Asbestos occurs naturally
in mineral formations and crushing or breaking these rocks, through construction or other means, can
release asbestiform fibers into the air. Asbestos emissions can result from the sale or use of asbestos-
containing materials, road surfacing with such materials, grading activities, and surface mining. The risk of
disease is dependent upon the intensity and duration of exposure. When inhaled, asbestos fibers may
remain in the lungs and with time may be linked to such diseases as asbestosis, lung cancer, and
mesothelioma. The nearest likely locations of naturally occurring asbestos, as identified in the General
Location Guide for Ultramafic Rocks in California prepared by the California Division of Mines and Geology,
is located in Santa Barbara County. The nearest historic asbestos mine to the project site, as identified in
the Reported Historic Asbestos Mines, Historic Asbestos Prospects, and Other Natural Occurrences of
Asbestos in California, prepared by U.S. Geological Survey, is located at Asbestos Mountain within the San
Jacinto Mountain range and approximately 150 miles east of the project site. Due to these distances to the
nearest natural occurrences of asbestos, neither the project site nor any fill material imported to the site is
likely to contain asbestos.
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lll. Air Quality Management

A. Regulatory Setting

The proposed project is addressed through the efforts of various international, federal, state, regional, and
local government agencies. These agencies work jointly, as well as individually, to improve air quality
through legislation, regulations, planning, policy-making, education, and a variety of programs. The
agencies responsible for improving the air quality are discussed below.

1. Federal - United States Environmental Protection Agency

The United States Environmental Protection Agency (EPA) is responsible for setting and enforcing the
National Ambient Air Quality Standards (NAAQS) for atmospheric pollutants. It regulates emission
sources that are under the exclusive authority of the federal government, such as aircraft, ships, and
certain locomotives. The National Ambient Air Quality Standards (NAAQS) pollutants were identified
using medical evidence.

As part of its enforcement responsibilities, the EPA requires each state with federal nonattainment
areas to prepare and submit a State Implementation Plan (SIP) that demonstrates the means to attain
the national standards. The State Implementation Plan (SIP) must integrate federal, state, and local
components and regulations to identify specific measures to reduce pollution, using a combination of
performance standards and market-based programs within the timeframe identified in the State
Implementation Plan (SIP).

2. State — California Air Resources Board and California Air Pollution Control Officers Association

(CAPCOA).

The California Air Resources Board (CARB), which is a part of the California Environmental Protection
Agency, is responsible for the coordination and administration of both federal and state air pollution
control programs within California. In this capacity, the CARB conducts research, sets the California
Ambient Air Quality Standards (CAAQS), compiles emission inventories, develops suggested control
measures, provides oversight of local programs, and prepares the State Implementation Plan (SIP). In
addition, the CARB establishes emission standards for motor vehicles sold in California, consumer
products (e.g., hairspray, aerosol paints, and barbeque lighter fluid), and various types of commercial
equipment. It also sets fuel specifications to further reduce vehicular emissions.

Diesel engines emit a complex mixture of air pollutants, including both gaseous and solid material. The
solid material in diesel exhaust is known as DPM. More than 90% of DPM is less than 1 um in diameter
(about 1/70th the diameter of a human hair), and thus is a subset of particulate matter less than 2.5
microns in diameter (PM2.5). Most PM2.5 derives from combustion, such as use of gasoline and diesel
fuels by motor vehicles, burning of natural gas to generate electricity, and wood burning. PM2.5 is the
size of ambient particulate matter air pollution most associated with adverse health effects of the air
pollutants that have ambient air quality standards. These health effects include cardiovascular and
respiratory hospitalizations, and premature death. As a California statewide average, DPM comprises
about 8% of PM2.5 in outdoor air, although DPM levels vary regionally due to the non-uniform
distribution of sources throughout the state.
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DPM is typically <compos e daalledtflackcasbonpooBg)ang aumeradusc | e s
organic compounds, including over 40 known cancer-causing organic substances. Examples of these
chemicals include polycyclic aromatic hydrocarbons, benzene, formaldehyde, acetaldehyde, acrolein,

and 1,3-butadiene. Diesel exhaust also contains gaseous pollutants, including volatile organic
compounds and oxides of nitrogen (NOx). NOx emissions from diesel engines are important because

they can undergo chemical reactions in the atmosphere leading to formation of PM2.5 and ozone.

Most major sources of diesel emissions, such as ships, trains, and trucks operate in and around ports,
rail yards, and heavily traveled roadways. These areas are often located near highly populated areas.
Because of this, elevated DPM levels are mainly an urban problem, with large numbers of people
exposed to higher DPM concentrations, resulting in greater health consequences compared to rural
areas. A large fraction of personal exposure to DPM occurs during travel on roadways. Although
Californians spend a relatively small proportion of their time in enclosed vehicles (about 7% for adults
and teenagers, and 4% for children under 12), 30 to 55% of total daily DPM exposure typically occurs
during the time people spend in motor vehicles.

As stated on page 2 of the California Air Pollution Control Officers Association (CAPCOA) Health Risk
Assessments for Proposed Land Use Projectsg ui dance document, “the guid
risk assessments for construction projects should be addressed in CEQA. As this is intended to be a
“l'iving document’ , t he risks near construscti on
the toxic emissions from construction activities are better quantified. State risk assessment policy is

likely to change to reflect current science, and therefore this document will need modification as this
occurs.” (2009)

3.  State — Office of Environmental Health Hazard Assessment (OEHHA)

According to OEHHA, local air pollution control districts sometimes use the risk assessment guidelines
for the Hot Spots program in permitting decisions for short-term projects such as construction or waste
site remediation. Frequently, the issue of how to address cancer risks from short-term projects arises.

Cancer potency factors are based on animal lifetime studies or worker studies where there is long-

term exposure to the carcinogenic agent. There is considerable uncertainty in trying to evaluate the

cancer risk from projects that will only last a small fraction of a lifetime. There are some studies

indicating that dose rate changes the potency of a given dose of a carcinogenic chemical. In others

words, a dose delivered over a short time period may have a different potency than the same dose

delivered over a lifetime. T he OEHHA’ s e v al u at {indifa expostire Haslregluced mp a c t
some of the uncertainty in evaluating the cancer risk to the general population for shorter-term
exposures, as it helps account for susceptibility to carcinogens by age at exposure.

4. Regional

The VCAPCD is the agency principally responsible for comprehensive air pollution control in Ventura
County. To that end, as a regional agency, the VCAPCD works directly with the Southern California
Association of Governments (SCAG), county transportation commissions, and local governments and
cooperates actively with all federal and state agencies. VCAPCD defines a "sensitive receptor"” as a
land use where such people are likely to reside or spend a substantial amount of time include
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residences, schools, playgrounds, day care centers, job sites, retirement homes, convalescent homes,
and hospitals.

Ventura County Air Pollution Control District

The Project is located within the VCAPCD and is, therefore, subject to the rules and regulations of the
VCAPCD. The VCAPCD has not established its own set of ambient air quality standards, and relies on
the standards established by the ARB and the USEPA. The VCAPCD has, however, established health
risk significance thresholds that it recommends to lead agencies in determining the health risk
significance of new sources of air emissions under the California Environmental Quality Act.

In this regard, the VCAPCD has published a number of significance thresholds that apply to new
projects operated within the VCAPCD. |If the lead agency finds that a proposed project has the
potential to exceed these health risk significance thresholds, the project would be considered to have
a significant impact. These thresholds have been defined by VCAPCD based on scientific data the
VCAPCD has obtained and factual data within the federal and State Clean Air Acts. The City of Camarillo
has not adopted its own set of significance thresholds. However, since the project is located within
the VCAPCD, the VCAPCD thresholds have been adopted for this project. The VCAPCD has defined
thresholds for health risk in terms of cancer risk and non-cancer hazard.

From the perspective of this analysis, the emissions were evaluated in terms of impacts on air quality
from the construction of the project. VCAPCD does not require any construction-based health risk
assessments or have any recommendations on how to conduct a construction HRA for CEQA purposes
at this time. In the absence of VCAPCD guidance, OEHHA recommendations for short-term projects
can be followed. The VCAPCD Health Risk Significance Threshold is discussed below.

B. Thresholds

In addition to the thresholds established for criteria pollutants, the VCAPCD has also defined health
risk thresholds. These thresholds are represented as a cancer risk and a non-cancer hazard to the
public from exposures to TACs. Cancer risk represents the probability (in terms of risk per million
individuals) that an individual would contract cancer resulting from exposure to TACs continuously
over a lifetime exposure period of 30 years for sensitive receptors. Thus, an individual located in an
area with a cancer risk of one would experience a one chance out of a population of one million of
contracting cancer over a 30-year time period, assuming that individual lives in that area continuously
for the entire 30-year time period.

TACs can also cause chronic (long-term) and acute (short-term) related non-cancer illnesses such as
reproductive effects, respiratory effects, eye sensitivity, immune effects, kidney effects, blood effects,

central nervous system effects, birth defects, or other adverse environmental effects. Risk
characterization for non-cancer health hazards from TACs is expressed as a hazard index (HI). The HI

i s a ratio of t he predicted concentration of
acceptable to public health professionals, termed the Reference Exposure Level (REL). The VCAPCD

has established the following health risk thresholds.

m Lifetime probability of contracting cancer is greater than 10 in 1 million at the nearest sensitive
receptor or off-site worker; and

m Ground-level concentrations of non-carcinogenic toxic air pollutants would result in a Hazard
Index of 1.0 or greater.

10
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IV. Construction Diesel Emissions Health Risk Assessment

The project is a residential project and will not be a source of operational toxic air contaminants. However, as the
project is large, the City of Camarillo requested that a construction-based health risk assessment be conducted.
Therefore, for informational and public disclosure purposes, a construction-based health risk assessment
following the latest OEHHA guidance has been performed.

A health risk assessment requires the completion and interaction of four general steps:

1. Quantify project-generated TAC emissions.

2. Identify nearby ground-level receptor locations that may be affected by the emissions (including any special
sensitive receptor locations such as residences, schools, hospitals, convalescent homes, and daycare
centers).

3.  Perform air dispersion modeling analyses to estimate ambient pollutant concentrations at each receptor
location using project TAC emissions and representative meteorological data to define the transport and
dispersion of those emissions in the atmosphere.

4. Characterize and compare the calculated health risks with the applicable health risk significance thresholds.

A. Construction Health Risk Assessment Assumptions

The U.S. Environmental Protection Agency (USEPA) AMS/EPA Regulatory Model (AERMOD) model, the air
dispersion modeling method approved by the California Air Resources Board (CARB) for such assessments
(USEPA 2006) was used to estimate concentrations of diesel particulate matter (DPM) from the construction
of the project. The DPM construction emissions were estimated from Annual CalEEMod emissions from the
air quality and greenhouse gas analysis for the project, and amount to weighted averages of 0.272615 tons
per year of DPM (as PMjp exhaust) for 2021, 0.114189 tons for years 2022-2023, and 0.09603 tons per year
of DPM for years 2024-2026 (see Table 1). The emissions were represented in the model as an area source
equal to the s i ze ioodrea(appreximgtalyd§0 acres). ‘Arsemissionmrededse haightt
of 3.66 meters was also assumed, to account for the average emissions height from all pieces of construction
equipment. Receptor locations where construction impacts were calculated focused on the residential
receptors located adjacent to the project site. Meteorological data used in the model is from the closest
monitoring station, the El Rio monitoring station, approximately 8.8 miles northwest of the project site.

Table 1: Construction-Based Emissions Factors®

Year tons/yr of DPM Duration

2021 0.272615385 1 yr exposure
2022-2023 0.114189423 2 year exposure
2024-2026 0.09603 3 year exposure

1 Source: CalEEMod Annual Construction Emissions for the Camarillo Springs GPA 2017-2 DEIR, 4-5-2020.

B. Receptor Network

The assessment requires that a network of receptors be specified where the impacts can be computed at
the various locations surrounding the project. Discrete receptors were mainly located at residential

11
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locations close to the project boundary with a receptor located at the Camarillo Springs mobile home park
community pool. Discrete receptors are identified as orange triangles and numbered 1 through 14. In
addition, the identified sensitive receptors locations were supplemented by the specification of a modeling
grid that extended around the proposed project to identify other potential locations of impact. See Figure
3 for details.

C. Dispersion Modeling

The next step in the assessment process utilizes the emissions inventory along with a mathematical air
dispersion model and representative meteorological data to calculate impacts at the various receptor
locations. The dispersion model used in this assessment is described below.

1. Model Selection

The assessment of air quality and health risk impacts from pollutant emissions from this project applied
the USEPA AERMOD Model, which is the air dispersion model accepted by the SCAQMD for performing
air quality impact analyses. AERMOD predicts pollutant concentrations from point, area, volume, line,
and flare sources with variable emissions in terrain from flat to complex with the inclusion of building
downwash effects from buildings on pollutant dispersion (as applicable). It captures the essential
atmospheric physical processes and provides reasonable estimates over a wide range of meteorological
conditions and modeling scenarios, as shown in Table 2:

Table 2: General Modeling Assumptions — AERMOD Model

Feature Option Selected
Terrain processing AERMAP-generated NED GEOTIFF 30 m
Regulatory dispersion options Default
Land use Urban
Coordinate system UTM Zone 11 North
Building downwash Included in calculations (as applicable)
Receptor height 0 meters above ground per SCAQMD AERMOD guidance
Meteorological data VCAPCD El Rio Meteorological Data

2. Meteorological Data

Meteorological data from the VCAPCD El Rio station was selected for this modeling application. The
meteorological input files were processed using AERMET program from Lakes Environmental. They are
developed based on the three years data sets covering 1/1/2015 to 12/31/2017 (Figure 4 shows a Wind
Rose for El Rio).

D. Estimation of Health Risks

Health risks from diesel particulate matter are twofold. First, diesel particulate matter is a carcinogen
according to the State of California. Second, long-term chronic exposure to diesel particulate matter can
cause health effects to the respiratory system. Each of these health risks is discussed below. As VCAPCD do
not have their own formula for health risk calculations, to be conservative, South Coast Air Quality
Management District (SCAQMD), formulae (based on the most-recent Office of Environmental Health
Hazard Assessment guidance) were used as detailed below.

12
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1. Cancer Risks

According to the Risk Assessment Guidelines: Guidance Manual for Preparation of Health Risk
Assessments, released by the Office of Environmental Health Hazard Assessment (OEHHA) in February
2015 and formally adopted in March 2015, the residential inhalation dose for long-term cancer risk
assessment should be calculated using the following formula:

[Dose-air (mg/(Kg-day)]*Cancer Potency*[1x10°®] = Potential Cancer Risk

Where:
Cancer Potency Factor=1.1
Dose-inh = (C-air * DBR * A * EF * ED *ASF*FAH* 10-6) / AT

Where:

DBR [Daily breathing rate (L/kg body weight — day)] = 261 for adults, 572 for children, and 1,090 for
infants, and 361 for 3rd trimester per SCAQMD Permit Application Package "M" Table 9.1 guidance.
A [Inhalation absorption factor] =1

EF [Exposure frequency (days/year)] = 350

ED [Exposure duration (years)] = 30 for adults (for an individual who is an adult at opening year), 14
for children (from 2-16 years), 14 for adults (from 16-30 years), 2 for infants, and 1 for 3rd Trimester
ASF [Age sensitivity factor) = 10 for 3rd trimester to 2 years of age, 3 for 2 to 16 years of age, and 1
for 16 to 30 years of age

FAH [Fraction of time spent at home] = 1 for 3rd trimester to 2 years of age, 1 for 2 to 16 years of age,
and 0.73 for 16 to 30 years of age

10° [Micrograms to milligrams conversion]

AT [Average time period over which exposure is averaged in days] = 25,550

As the project was to be constructed from 2021 to 2026 (less than five years total), only the impacts
to the most sensitive groups, 3™ trimester, infants (0-2 years) and children were evaluated and the
exposure frequency and duration were adjusted to correspond to the number of construction
days/construction time as necessary (see Tables 3 through 6 for calculation details). The model run
result for the most impacted group is shown below on Figure 5 (for infants 0-2 years). Complete model
run results for all groups analyzed are available in Appendix B. Tables 3, 4 and 6 provide a summary
of the unmitigated calculated construction diesel emission concentrations at the nearest fetus (3rd
trimester), infant (0-2 years), and child (2+ years) receptors respectively. Table 3 shows that 3rd
trimester exposure will not result in a cancer risk in excess of 10 in a million.

<Table 3, next page>
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Table 3:Carcinogenic Risks and Non-Carcinogenic Hazards 3rd Trimester Exposure Scenario (0.25 Years) 2021

Maximum Carcinogenic Hazards Noncarcinogenic Hazards
Receptor Concentration Weight CPF RISK (per REL RfD
ID (ug/m3) | (mg/m3) | Fraction | Contaminant | (mg/kg/day) | million) | (ug/m3) | (mg/kg/day) | Index
(a) (b) (c) (d) (e) (f) (8) (h) (i) ()
1 0.23793 | 2.4E-04 | 1.00E+00 DPM 1.1E+00 2.40 5.0E+00 1.4E-03 0.0476
2 0.2413 2.4E-04 | 1.00E+00 DPM 1.1E+00 2.44 5.0E+00 1.4E-03 0.0483
3 0.04578 | 4.6E-05 | 1.00E+00 DPM 1.1E+00 0.46 5.0E+00 1.4E-03 0.0092
4 0.32275 | 3.2E-04 | 1.00E+00 DPM 1.1E+00 3.26 5.0E+00 1.4E-03 0.0646
5 0.06247 | 6.2E-05 | 1.00E+00 DPM 1.1E+00 0.63 5.0E+00 1.4E-03 0.0125
pool_6 0.21106 | 2.1E-04 | 1.00E+00 DPM 1.1E+00 2.13 5.0E+00 1.4E-03 0.0422
7 0.31159 | 3.1E-04 | 1.00E+00 DPM 1.1E+00 3.15 5.0E+00 1.4E-03 0.0623
8 0.22745 | 2.3E-04 | 1.00E+00 DPM 1.1E+00 2.30 5.0E+00 1.4E-03 0.0455
9 0.04213 | 4.2E-05 | 1.00E+00 DPM 1.1E+00 0.43 5.0E+00 1.4E-03 0.0084
10 0.26034 | 2.6E-04 | 1.00E+00 DPM 1.1E+00 2.63 5.0E+00 1.4E-03 0.0521
11 0.06248 | 6.2E-05 | 1.00E+00 DPM 1.1E+00 0.63 5.0E+00 1.4E-03 0.0125
12 0.01618 | 1.6E-05 | 1.00E+00 DPM 1.1E+00 0.16 5.0E+00 1.4E-03 0.0032
13 0.00864 | 8.6E-06 | 1.00E+00 DPM 1.1E+00 0.09 5.0E+00 1.4E-03 0.0017
14 0.03059 | 3.1E-05 | 1.00E+00 DPM 1.1E+00 0.31 5.0E+00 1.4E-03 0.0061
Note: Exposure factors used to calculate TAC intake for Short-term Exposure
Exposure Frequency (days/year) 260 (# of construction days in 2021)
Exposure Duration (years) 0.25
Daily Breathing Rate 361
Age Sensitivity Factor 10
Fraction of Time At Home (FAH) 1
Averaging Time (cancer) (days) 25550
Averaging Time (non-cancer) (days) 91.25

E=10% i.e. E-02 = 102

However, Table 4 shows that infant receptors (0-2 years) closest to the project boundary, next to the
footprint where construction (including grading, infrastructure, building construction, paving and
architectural coating) will occur, would experience the highest levels of construction-related diesel
emissions, resulting in a maximum cancer risk of 23.26 in a million. The air quality study for the project
already shows that construction equipment on-site will be required to have Tier 3 engines; however
as emissions of diesel particulate matter from construction equipment will still cause an exceedance
of the 10 in a million TAC threshold, additional mitigation is required. Table 5 shows that with
incorporation of mitigation (MM — 1) which require all construction equipment to have Tier 3 or
better engines with diesel oxidation catalysts, level 3 diesel particulate filters that reduce particulate
matter by at least 85 percent and meet the latest CARB best available control technology; the cancer
risk to infants will have decreased at all receptor locations to less than 10 in a million. Table 6 shows
that the exposure to children 2+ years for the remaining duration of construction will not result in a
cancer risk in excess of 10 in a million.

<Table 4, 5 and 6, next pages>
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Table 4. Carcinogenic Risks and Non-Carcinogenic Hazards Infant Exposure Scenario (2 Year) 2022-2023

Maximum Carcinogenic Hazards Noncarcinogenic Hazards
Receptor Concentration Weight CPF RISK (per REL RfD
ID (ug/m3) | (mg/m3) | Fraction | Contaminant | (mg/kg/day) | million) | (ug/m3) | (mg/kg/day) | Index
(@) (b) (c) (d) (e) (f) (g) (h) (i) ()
1 0.0996 1.0E-04 | 1.00E+00 DPM 1.1E+00 17.13 5.0E+00 1.4E-03 0.0199
2 0.10107 | 1.0E-04 | 1.00E+00 DPM 1.1E+00 17.39 5.0E+00 1.4E-03 0.0202
3 0.01918 | 1.9E-05 | 1.00E+00 DPM 1.1E+00 3.30 5.0E+00 1.4E-03 0.0038
4 0.13519 | 1.4E-04 | 1.00E+00 DPM 1.1E+00 23.26 5.0E+00 1.4E-03 0.0270
5 0.0216 2.2E-05 | 1.00E+00 DPM 1.1E+00 3.72 5.0E+00 1.4E-03 0.0043
pool_6 0.0884 8.8E-05 | 1.00E+00 DPM 1.1E+00 15.21 5.0E+00 1.4E-03 0.0177
7 0.13051 | 1.3E-04 | 1.00E+00 DPM 1.1E+00 22.45 5.0E+00 1.4E-03 0.0261
8 0.09527 | 9.5E-05 | 1.00E+00 DPM 1.1E+00 16.39 5.0E+00 1.4E-03 0.0191
9 0.01764 | 1.8E-05 | 1.00E+00 DPM 1.1E+00 3.03 5.0E+00 1.4E-03 0.0035
10 0.10905 | 1.1E-04 | 1.00E+00 DPM 1.1E+00 18.76 5.0E+00 1.4E-03 0.0218
11 0.02617 | 2.6E-05 | 1.00E+00 DPM 1.1E+00 4.50 5.0E+00 1.4E-03 0.0052
12 0.00677 | 6.8E-06 | 1.00E+00 DPM 1.1E+00 1.16 5.0E+00 1.4E-03 0.0014
13 0.00362 | 3.6E-06 | 1.00E+00 DPM 1.1E+00 0.62 5.0E+00 1.4E-03 0.0007
14 0.01281 | 1.3E-05 | 1.00E+00 DPM 1.1E+00 2.20 5.0E+00 1.4E-03 0.0026
Note: Exposure factors used to calculate TAC intake for Short-term Exposure
Exposure Frequency (days/year) 260 (construction days/year)
Exposure Duration (years) 1.41 (total construction time in 2022 and 2023)
Daily Breathing Rate 1090
Age Sensitivity Factor 10
Fraction of Time At Home (FAH) 1
Averaging Time (cancer) (days) 25550
Averaging Time (non-cancer) (days) 514.65

E=10% i.e. E-02 = 10
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Table 5.

Mitigated Carcinogenic Risks and
Non-Carcinogenic Hazards Infant Exposure Scenario (2 Year) 2022-2023

Maximum Carcinogenic Hazards Noncarcinogenic Hazards
Receptor Concentration Weight CPF RISK (per REL RfD
ID (ug/m3) | (mg/m3) | Fraction | Contaminant | (mg/kg/day) | million) | (ug/m3) | (mg/kg/day) | Index
(a) (b) (c) (d) (e) (f) (g) (h) (i) ()
1 0.01494 | 1.5E-05 | 1.00E+00 DPM 1.1E+00 2.57 5.0E+00 1.4E-03 0.0030
2 0.01516 | 1.5E-05 | 1.00E+00 DPM 1.1E+00 2.61 5.0E+00 1.4E-03 0.0030
3 0.00288 | 2.9E-06 | 1.00E+00 DPM 1.1E+00 0.49 5.0E+00 1.4E-03 0.0006
4 0.02028 | 2.0E-05 | 1.00E+00 DPM 1.1E+00 3.49 5.0E+00 1.4E-03 0.0041
5 0.00324 | 3.2E-06 | 1.00E+00 DPM 1.1E+00 0.56 5.0E+00 1.4E-03 0.0006
pool_6 0.01326 | 1.3E-05 | 1.00E+00 DPM 1.1E+00 2.28 5.0E+00 1.4E-03 0.0027
7 0.01958 | 2.0E-05 | 1.00E+00 DPM 1.1E+00 3.37 5.0E+00 1.4E-03 0.0039
8 0.01429 | 1.4E-05 | 1.00E+00 DPM 1.1E+00 2.46 5.0E+00 1.4E-03 0.0029
9 0.00265 | 2.6E-06 | 1.00E+00 DPM 1.1E+00 0.46 5.0E+00 1.4E-03 0.0005
10 0.01636 | 1.6E-05 | 1.00E+00 DPM 1.1E+00 2.81 5.0E+00 1.4E-03 0.0033
11 0.00393 | 3.9E-06 | 1.00E+00 DPM 1.1E+00 0.68 5.0E+00 1.4E-03 0.0008
12 0.00102 | 1.0E-06 | 1.00E+00 DPM 1.1E+00 0.17 5.0E+00 1.4E-03 0.0002
13 0.00054 | 5.4E-07 | 1.00E+00 DPM 1.1E+00 0.09 5.0E+00 1.4E-03 0.0001
14 0.00192 | 1.9E-06 | 1.00E+00 DPM 1.1E+00 0.33 5.0E+00 1.4E-03 0.0004
Note: Exposure factors used to calculate TAC intake for Short-term Exposure
Exposure Frequency (days/year) 260 (construction days/year)
Exposure Duration (years) 1.41 (total construction time in 2022 and 2023)
Daily Breathing Rate 1090
Age Sensitivity Factor 10
Fraction of Time At Home (FAH) 1
Averaging Time (cancer) (days) 25550
Averaging Time (non-cancer) (days) 514.65

E=10% i.e.

E-02 =107
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Table 6: Carcinogenic Risks and Non-Carcinogenic Hazards Child Exposure Scenario 2024-2026

Maximum Carcinogenic Hazards Noncarcinogenic Hazards
Receptor Concentration Weight CPF REL RfD
(mg/m3 RISK (per (mg/kg/d
ID (ug/m3) ) Fraction | contaminant | (mg/kg/day) million) | (ug/m3) ay) Index
(a) (b) (c) (d) (e) (f) (8) (h) (i) ()
1 0.08381 | 8.4E-05 | 1.00E+00 DPM 1.1E+00 3.22 5.0E+00 1.4E-03 0.0168
2 0.085 8.5E-05 | 1.00E+00 DPM 1.1E+00 3.27 5.0E+00 1.4E-03 0.0170
3 0.01613 | 1.6E-05 | 1.00E+00 DPM 1.1E+00 0.62 5.0E+00 1.4E-03 0.0032
4 0.11369 | 1.1E-04 | 1.00E+00 DPM 1.1E+00 4.37 5.0E+00 1.4E-03 0.0227
5 0.022 2.2E-05 | 1.00E+00 DPM 1.1E+00 0.85 5.0E+00 1.4E-03 0.0044
pool_6 0.07435 | 7.4E-05 | 1.00E+00 DPM 1.1E+00 2.86 5.0E+00 1.4E-03 0.0149
7 0.10976 | 1.1E-04 | 1.00E+00 DPM 1.1E+00 4.22 5.0E+00 1.4E-03 0.0220
8 0.08012 | 8.0E-05 | 1.00E+00 DPM 1.1E+00 3.08 5.0E+00 1.4E-03 0.0160
9 0.01484 | 1.5E-05 | 1.00E+00 DPM 1.1E+00 0.57 5.0E+00 1.4E-03 0.0030
10 0.09171 | 9.2E-05 | 1.00E+00 DPM 1.1E+00 3.52 5.0E+00 1.4E-03 0.0183
11 0.02201 | 2.2E-05 | 1.00E+00 DPM 1.1E+00 0.85 5.0E+00 1.4E-03 0.0044
12 0.0057 5.7E-06 | 1.00E+00 DPM 1.1E+00 0.22 5.0E+00 1.4E-03 0.0011
13 0.00304 | 3.0E-06 | 1.00E+00 DPM 1.1E+00 0.12 5.0E+00 1.4E-03 0.0006
14 0.01078 | 1.1E-05 | 1.00E+00 DPM 1.1E+00 0.41 5.0E+00 1.4E-03 0.0022
Note: Exposure factors used to calculate TAC intake
Exposure Frequency (days/year) 260 (construction days/year)
Exposure Duration (total construction time 2024 through
(years) 2 2026)
Daily Breathing Rate 572
Age Sensitivity Factor 3
Fraction of Time At Home (FAH) 1
Averaging Time (cancer) (days) 25550
Averaging Time (non-cancer) (days) 730
E= 10, i.e. E-02 = 102
Furthermore, as children 2+ years would not be exposed to construction-related cancer risk from DPM
emissions in excess of 10 in a million, it is reasonable to assume that neither adults nor off-site workers
would be exposed to construction-related cancer risk from DPM emissions in excess of 10 in a million.
Therefore, as cancer risk levels can be mitigated down to levels less than 10 in a one million during
construction, it is concluded that with incorporation of mitigation measure MM — 1, no sensitive
receptors will be significantly impacted by construction-related TAC.
2. Non-Cancer Risks

The relationship for non-cancer health effects is given by the equation:

HIDPM = CDPM/RELDPM

Where,
HIDPM = Hazard Index; an expression of the potential for non-cancer health effects.
CDPM = Annual average diesel particulate matter concentration in pg/m3.
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RELDPM = Reference Exposure Level (REL) for diesel particulate matter; the diesel particulate
matter concentration at which no adverse health effects are anticipated.

The non-carcinogenic hazards to residential 3™ trimester, infant, and child receptors are also detailed
in Tables 3 through 6 column (j). The RELDPM is 5 ug/m3. The Office of Environmental Health Hazard
Assessment as protective for the respiratory system has established this concentration. Using the
maximum DPM concentration for infant exposure, the resulting Hazard Index is

HIDPM = 0.41479/5 = 0.08296
The criterion for significance is a Hazard Index increase of 1.0 or greater. Therefore, the proposed

project would have a less than significant impact due to the non-cancer risk from diesel emissions
from the construction equipment.
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Figure 4. Wind Rose - El Rio
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V. Mitigation Measures

MM — 1: Require all construction equipment to have low emission Tier 3 or better engines with diesel oxidation
catalysts, level 3 diesel particulate filters that reduce particulate matter by at least 85 percent and meet the latest
CARB best available control technology.

22



Camarillo Springs
Construction-Based Health Risk Assessment Report
City of Camarillo, CA References

VI. References

California Air Pollution Control Officers Association
2009 Health Risk Assessments for Proposed Land Use Projects

California Air Resources Board
2008 Resolution 08-43

2008 Airborne Toxic Control Measure for in-use Diesel-Fueled Transport Refrigeration Units (TRU) and TRU
Generator Sets, Section 2477 of Division 3, Chapter 9, Title 13, California Code of Regulations

2008 ARB Recommended Interim Risk Management Policy for Inhalation-Based Residential Cancer Risk —
Frequently Asked Questions

’

Governor S Of fice of Pl anning and Research

2008 CEQA and Climate: Addressing Climate Change Through California Environmental Quality Act (CEQA)
Review
2009 CEQA Guideline Sections to be Added or Amended

Office of Environmental Health Hazard Assessment
2015 Air Toxics Hot Spots Program Risk Assessment Guidelines

U.S. Geological Survey
2011 Reported Historic Asbestos Mines, Historic Asbestos Prospects, and Other Natural Occurrences of
Asbestos in California

Ventura County Air Pollution Control District

2003 Ventura County Air Quality Assessment Guidelines. October

23



Camarillo Springs
Construction-Based Health Risk Assessment Report
City of Camarillo, CA

Introduction and Settings

Appendices

Appendix A — Glossary of Terms

Appendix B — AERMOD Model Printouts



Camarillo Springs
Construction-Based Health Risk Assessment Report
City of Camarillo, CA Introduction and Settings

APPENDIX A

Glossary of Terms



Camarillo Springs
Construction-Based Health Risk Assessment Report

City of Camarillo, CA References
AQMP Air Quality Management Plan

BACT Best Available Control Technologies

CAAQS California Ambient Air Quality Standards
CalEPA California Environmental Protection Agency
CARB California Air Resources Board

CCAA California Clean Air Act

CCAR California Climate Action Registry

CEQA California Environmental Quality Act

CFCs Chlorofluorocarbons

CH,4 Methane

CNG Compressed natural gas

co Carbon monoxide

CO; Carbon dioxide

CO,e Carbon dioxide equivalent

DPM Diesel particulate matter

EPA U.S. Environmental Protection Agency

GHG Greenhouse gas

GWP Global warming potential

HIDPM Hazard Index Diesel Particulate Matter

HFCs Hydrofluorocarbons

IPCC International Panel on Climate Change

LCFS Low Carbon Fuel Standard

LST Localized Significant Thresholds

MTCO.e Metric tons of carbon dioxide equivalent
MMTCOze Million metric tons of carbon dioxide equivalent
MPO Metropolitan Planning Organization

NAAQS National Ambient Air Quality Standards

NOx Nitrogen Oxides

NO; Nitrogen dioxide

N,O Nitrous oxide

(OF! Ozone

OPR Governor’s Office of Pl anning and Research
PFCs Perfluorocarbons

PM Particle matter

PM10 Particles that are less than 10 micrometers in diameter
PM2.5 Particles that are less than 2.5 micrometers in diameter
PMI Point of maximum impact

PPM Parts per million

PPB Parts per billion

RTIP Regional Transportation Improvement Plan

RTP Regional Transportation Plan

SCAB South Coast Air Basin
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SCAG Southern California Association of Governments

SCAQMD South Coast Air Quality Management District

SF Square Feet

SFe Sulfur hexafluoride

SIP State Implementation Plan

SOx Sulfur Oxides

T6 Heavy Duty Trucks from EMFAC 2007 classifications

T7 Heavy-Heavy Duty Trucks from EMFAC 2007 classifications
TAC Toxic air contaminants

VOoC Volatile organic compounds
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